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ABSTRACT 
Between A p r i l  1 and June 30,  1977, 125 t r i p s  were 
sampled aboard southern  C a l i f o r n i a  pa r tyboa t s  by Depart- 
ment personnel .  A t o t a l  o f  14,842 f i s h e s  be longing  t o  
72 s p e c i e s  was i d e n t i t i e d  and measured. O t o l i t h s  were 
removed from 134 r o c k f i s h  ca rcas ses  r e p r e s e n t i n g  20 
s p e c i e s  f o r  age  d e t e r d n a t i o n  s t u d i e s  . 
The 10  most c o m n  s p e c i e s  sampled dur ing  t h e  q u a r t e r  
accounted f o r  76.9% o f  t h e  ca tch .  I n d i v i d u a l l y ,  t h e  most 
common were P a c i f i c  mackerel,  Seomber japonicus (16.9%) ; 
k e l p  b a s s ,  Pmatabrax cZathratus (14.5%) ; bocaccio , Sebastes 
paucispinis (11.4%); P a c i f i c  b o n i t o ,  Sarda chi l iens is  
(10.3%) b a r r e d  sand b a s s ,  ParaZabrax nebulifer (5.6%) ; 
o l i v e  rock f i sh ,  Sebastes serranoides (5.3%) ; c h i l i p e p p e r ,  
S. goodei (4.0%) ; C a l i  fo  r n i a  bar racuda ,  Sphymena argentea 
(2 .9%);  and ocean w h i t e f i s h ,  CauZoZatiZus pknceps (2.8%). 
F i sh ing  e f f o r t  swi tched  from "rockcod" t o  s u r f a c e  
a c t i v i t y  a s  it d i d  dur ing  t h e  second q u a r t e r  o f  1976. 
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1977. This  s tudy  is be ing  performed as p a r t  o f  Dingell-  
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Oceanic and Atmospheric Adminis t ra t ion ,  Nat iona l  Marine 
F i s h e r i e s  Se rv i ce ,  under a c o n t r a c t  e n t i t l e d  Stock 
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Operat ions Research Branch, C a l i f o r n i a  S t a t e  F i s h e r i e s  
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90802. 
Between A p r i l  1 and June 30, 1977, 125 t r i p s  were sampled aboard 
sou the rn  C a l i f o r n i a  pa r tyboa t s  by Department personnel .  A t o t a l  of 
31 14,842 f i s h e s  belonging t o  72 s p e c i e s  was i d e n t i f i e d  and measured.- 
O t o l i t h s  were removed from 134 r o c k f i s h  c a r c a s s e s  r e p r e s e n t i n g  20 
s p e c i e s  f o r  age de termina t ion  s t u d i e s .  
The 10  most common s p e c i e s  sampled during t h e  q u a r t e r  accounted 
f o r  76.9% o f  t h e  c a t c h  (Table 1 ) .  I n d i v i d u a l l y ,  t h e  most commn were 
P a c i f i c  mackerel,  Swmbar japonicus (16.9%); ke lp  b a s s ,  ParaZabmx 
clathratus (14.5%) ; bocaccio,  Sebastes paucispinis (11.4%) ; P a c i f i c  
b o n i t o ,  Sarda chi l iens is  (10.3%) ; b a r r e d  sand b a s s ,  PamZabrvxx nebuZifer 
(5.6%) ; o l i v z  rock f i sh ,  Sebastes serranoides (5.3%) ; c h i l i p e p p e r ,  S. 
goode< (4.0%) ; C a l i f o r n i a  bar racuda ,  Sphyraena argentea (2.9%) ; and 
ocean w h i t e f i s h ,  CauZoZatiZus princeps (2.8%). 
The number o f  samples remained low because of manpower l i m i t a t i o n s .  
One new sampler w a s  t r a i n e d  and t h e  p r o j e c t  i s  now a t  f u l l  s t r e n g t h .  
During t h e  q u a r t e r ,  pa r tyboa t s  switched from "rockcod" t o  s u r f a c e  
f i s h i n g  . 
ROCKFISHES 
A t o t a l  o f  5,812 rock f i shes  r ep re sen t ing  34 s p e c i e s  w a s  i d e n t i f i e d .  
They accounted f o r  39.2% o f  t h e  t o t a l  sampled c a t c h  a s  compared t o  32.0% 
f o r  t h e  same q u a r t e r  l a s t  year .  There was a  marked d e c l i n e  i n  t h e  
dominance of  rock f i shes  from t h e  previous  q u a r t e r  (87.7%) due t o  t h e  swi tch  
t o  s u r f a c e  f i s h i n g .  Ten spec i e s  accounted f o r  90.7% of r o c k f i s h e s  
31 
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For d e f i n i t i o n  of  l e n g t h  measurements s e e  Maxwell and Schu l t ze  
Adminis t ra t ive  Report 76-3. 
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TAB&$ 1, Number of  Flehes Measured from S a u t h e w  C a l i f o n l a  Fqr tyboa t s ,  A p r i l  through June 1977. 
Number Number 
Common name S c i e n t i f i c  name - .  measured . Common name S c i e n t i f i c  name measured 
Sablef  i s h  
Whitef ish ,  ocean 
Shark, s w e l l  
Croaker, b lack 
Sanddab, P a c i f i c  
Seabass,  whi te  
So le ,  p e t r a l e  
Hagfish,  P a c i f i c  
Croaker,  whi t e  
Opaleye 
Kelpf i s h ,  g iant  
So le ,  bigmouth 
Rat f  i s h  
So le ,  s l e n d e r  
Halfmoon 
Salmcn, s i l v e r  
Salmon, k ing  
Lingcod 
Senor i t a  
Bass ke lp  
Bass, barred sand 
Ha l ibu t ,  C a l i f o r n i a  
Surfperch,  sharpnose 
Sheeptiead, C a l i f o r n i a  
Thornback 
Shark, b l u e  
Surfperch,  rubber l ip  
Bonito,  P a c i f i c  
Mackerel, P a c i f i c  
Sculpin  
Cabezon 
Rockfish, k e l p  
Rockfish,  brown 
Rockfish,  copper 
Rockfish,  gopher 
Rockfish,  greenspot ted 
Rockfish, b lack & yellow 




C i  tharichthys s ordidmi 
Cynoscion nobizis 
Eopaetta j o r h n i  
Eptatre tw e t o u t i i  
Genyonemus lineatus 
GireZZa nigricans 
Heterootichus r o s t r a t w  
HippogZossina stomata 
Hydro l a p a  c o l l i e i  
Lyopsetta e x i  Zis 
Media lwza ca li forniensis 
Gncorhynchua kisutch 
0. tshmytscha 
Ophiodon e Zongatus 
Oxyjulis caZifornica 
PnraZabrax c lu thra tw  
P. nebuli fer  
Paralichthys caZifomicus 
Phanerodon atripes 
Pime Zome topon pulchmm 
PZatyrhinoidis t r i s e r i a t a  
Prionace glauca 
Rhacochi Zus toxotee 
Sarda chi  Ziensis 
Scomber japonicus 
Scorpaena guttuta 
Scorpaeni chthys m m r a t u s  
Sebastes atrovirens 
S. aur icula tw 
S. caurinus 
S. carnatus 
S. chtorost ictus 
S. chrysomlas 
Rockfish,  s t a r r y  
Rockf ish ,  c a l i c o  
Rockfish,  s p l i t n o s e  
Rockfish,  g reens t r iped  
Rockfish,  swordspine 
Rockfish,  widow 
Rockfish,  p ink 
Rockfish,  y e l l o w t a i l  
Chi l ipepper  
Rockfish,  squarespot  
Rockfish,  s h o r t b e l l y  
Cowcod 
Rockfish,  Mexican 
Rockfish,  vermil ion 
Rockfish,  b l u e  
Rockfish,  speckled 
Bocaccio 
Rockfish,  canary 
Rockfish,  r e d s t r i p e  
Rockfish,  g r a s s  
Rockfish,  rosy 
Rockfish,  greenblotched 
Rockfish,  f l a g  
Rockfish,  bank . 
Rockfish ,  s t r i p e t a i l  
Rockfish,  o l i v e  
T r e e f i s h  
Rockfish,  honeycomb 
Y e l l o w t a i l  
Queen f  i s h  
Barracuda, C a l i f o r n i a  
Dogfish , spiny 
L i z a r d f i s h ,  C a l i f o r n i a  
Mackerel, j a c k  
So le ,  f a n t a i l  
TOTAL 
Sebastes oonete ZZatua 
S. & Z Z i i  
S. dipZoprea 
S. e l o n g a ~ w  
S. e n s i f e r  
S. entomelas 
S.  eos 
S. flaoidue 
S .  goodei 
S. hopkimi  
S. jordani 
S.  l ev i s  
S. m c d o n a ~ d i  
S. miniatus 
S. mystinus 
S. oval i s  
S. pauoispinie 
S ,  pinniger 
S. proriger 
S. rtzstrel Ziger 
S. rosaceus 







Seriola dorsalis  




Trachwrcs s y m t d c u e  
XgStZV~ry8 ZioZefiS - 
sampled and 24 spec i e s  comprised t h e  remaining 9.3% (Table 2) . 
Bocaccio was t h e  most abundant r o c k f i s h  taken by southern  C a l i f o r n i a  
par tyboat  a n g l e r s .  If accounted f o r  29.0% o f  t h e  ca t ch ,  down from t h e  
previous q u a r t e r ' s  43.8%. Its mean l eng th  (F igures  1-3) w a s  t h e  same a s  
t h a t  of  t h e  last q u a r t e r .  Olive rock f i sh  was t h e  second most abundant 
s p e c i e s  o f  Sebas t e s ,  c o n t r i b u t i n g  13.4% t o  t h e  ca t ch .  The d e c l i n e  i n  
occurrence of bocaccio and i n c r e a s e  i n  o l i v e  r o c k f i s h  ca t ches  i s  
i n d i c a t i v e  of  renewed emphasis on s u r f a c e  f i s h i n g .  
SURFACE GAMEF I SHE S 
F ive  s u r f a c e  gamefish spec i e s  accounted f o r  50.1% of t h e  f i s h e s  
measured. Th i s  was a s l i g h t l y  h ighe r  percentage  than  t h a t  of l a s t  year  
(47.4%) f o r  t h e  same q u a r t e r  bu t  a s u b s t a n t i a l  i n c r e a s e  from t h e  c a t c h  of 
l a s t  q u a r t e r  (7.0%). P a c i f i c  mackerel cont inued t o  b e  t h e  dominant 
s u r f a c e  f i s h ,  j u s t  as they  d i d  last q u a r t e r ,  and t h e  ca t ch  w a s  s t i l l  
dominated by t h e  1974 y e a r  c l a s s  whose mean l e n g t h  was about  38 cm FL 
(Figures  4-6). Data gathered on ba r r ed  sand bas s  (Figures  7-9) showed 
t h e  average l eng th  (2 = 38.2 cm) t o  b e  3.0 cm longe r  t han  t h a t  of t h e  
same q u a r t e r  last  yea r .  Kelp bas s  (Figures  10-12) were only 0.5 cm 
longe r  (x = 34.3 cm) than  those  measured du r ing  t h i s  q u a r t e r  last  yea r .  
The ca t ch  of  P a c i f i c  bon i to  continued t o  be  dominated by one year  o ld  
f i s h  whose mean l e n g t h  was about 45 cm FL (Figures  13-15). 
Data gathered f o r  l eng th  h i s t o g r a m  i n d i c a t e d  t h e  C a l i f o r n i a  barracuda 
f i s h e r y  i s  cont inuing  t o  recover  (Figures  16-18). During May, t h e  l eng th  
f requencies  of t h e  s t r o n g  1973 and 1974 yea r  c l a s s e s  appeared a s  a mode 
between 55 and 65 cm. Throughout t h e  q u a r t e r ,  s i g n i f i c a n t  q u a n t i t i e s  of  
l e g a l  s i z e  f i s h  were taken  wi th  t h e  s t r o n g  1969 and 1970 y e a r  c l a s s e s  
c o n t r i b u t i n g  t h e  most f i s h .  
TABLE 2. Spec i e s  Composition of  Rockfishes  (Sebmtes spp.) Catch from 
Par tyboa t  Samples, A p r i l  through June  1977. 
Common name S c i e n t i f i c  name Frequency o f  Occurrence (%) 
Bocaccio 
O l ive  









S t a r r y  
Canary 
Greens t r iped  
Greenblot  ched 




Treef  i s h  
Grass 
Bank 




Black and yel low 
S p l i t n o s e  
Widow 
Y e l l o w t a i l  
S t r i p e t a i l  
Swordspine 
S h o r t b e l l y  












S. conste ZZaihds 
S. pinniger 
S. e Zongatus 
S. rosenb Zat t i  
S. rub&vinctus 
S. caminus 
S. oval is  
S. camatus 
S. serriceps 





S. macdona Zdi 
S. chrysomeZas 
S. dipZoproa 
S. entome Zas 
S. flauidus 
S. saxicoZa 
S. ens i fer  
S. jordani 
S. proriger 
EFFORT AND CATCH-PER-UNIT-EFFORT 
Fishing e f f o r t  (average number of  a n g l e r s  pe r  t r i p )  du r ing  A p r i l  
was g r e a t e r  t han  t h a t  o f  t h e  comparable month a yea r  ago (Table 3 ) .  
Continued e x c e l l e n t  weather  was probably r e spons ib l e .  F i sh ing  e f f o r t  
du r ing  May and June dropped when compared t o  l a s t  y e a r  due t o  stormy 
weather .  Catch-per-unit-ef f o r t  (average number o f  f i s h  caught p e r  
ang le r  hour) du r ing  t h e  q u a r t e r  remained about t h e  same a s  i n  1976 
f o r  t h e  same t ime per iod .  
TABLE 3. E f f o r t  and Catch per-Unit-Effort Values Determined from Par tyboa t  Samples f o r  Each Port 
Complex and IJtnth, January 1976 through June 1977. 
P o r t  
complex J a n  Feb Mar Apr Yay Jun J u l  Aug Sep Oct Nov Dec 
No. t r ips?month ' 
1 7 8 8 1 0  10 11 0 4 12  8 14  11 
2 7 5 7 7 10 9 5 7 5 2 4 6 
3 3 2 2 2 3 4 3 2 2 4 6 4 
4 7 5 6 9 10  8 1 3  9 8 9 7 8 
5 11 16 12  11 9 8 1 2  13 6 7 1 4  1 2  
6 10  11 12 9 9 8 10  16 10  13 15  1 5  
TOTAL 45 47 47 48 5 1  48 43 5 1  43 43  60 56 
Avg. no. a n g l e r s l t r i p  
1 29.71 19.25 28.63 20.50 48.10 44.55 - 46.00 28.66 23.88 15.64 18.30 
2 26.57 23.00 20.57 21.57 30.20 36.89 51.20 45.71 29.60 21.50 18.50 19.70 
3 22.33 22.00 11.50 23.00 21.67 45.50 44.33 36.50 38.50 19.50 33.17 23.30 
4 30.57 29.00 26.17 25.33 26.20 39.38 43.23 49.11 30.75 27.20 25.28 27.50 
5 22.00 23.44 29.58 29.00 31.56 35.38 39.67 39.92 25.83 23.70 24.21 21.90 
6 16.40 25.64 23.83 22.89 26.22 27.13 43.30 38.44 24.00 21.46 18.00 1 9 - 6 0  
Average 24.91 23.32 33.38 24.06 31.36 37.90 43.26 42.22 28.14 23.30 21.30 21.50 
- 
No. f i s h  caught lang le r  
hour f i s h e d  1 1.20 1.36 1.20 0.95 1.28 2.07 - 0.40 0.70 1.14 2.45 2.21 
2 1.47 1.16 1.16 0.73 0.92 1.13 0.92 0.44 0.39 1.21 2.09 1.66 
3 1.25 0.50 2.16 1.47 0.67 0.70 0.43 0.55 0.55 0.89 1 . 6 1  1.00- 
4 1 .87 1.77 1.48 1.67 0.80 0.94 0.76 0.80 1.18 2.07 2.19 2.19 
5 3.28 2.77 2.51 1.97 1.47 0.74 0.69 1 .05  1.09 1.00 1.66 2.54 
6 3.55 1.80 1.72 1 - 6 1  2.33 1.03 0.58 0.87 1 . 4 3  1 .95  3.19 2 - 9 2  
Average 2.15 1.69 1.74 1.42 1.23 1.13 0.70 0.77 0.96 1.62 2.24 2.28 
No. t r i p s /  month 
197 7 
P o r t  
complex Jan  'Feb  Mar Apr May Jun 
6 14  11 7 10 7 10  
TOTAL 42 28 30 38 4 1 46 
Avg. no. a n g l e r s / t r i p  
1 17.00 56.00 24.00 30.30 18.62 27.70 
2 18.33 32.50 23.00 24.00 19.67 39.40 
3 25.75 27.67 22.00 15.00 27.33 35.20 
4 28.57 32.50 24.00 33.00 31.17 42.80 
5 21.60 36.00 22.87 33.29 17.50 20.50 
6 19.00 30.45 26.14 25.50 23.14 12.30 
Average 21.00 34.00 22.00 28.00 23.00 32.00 
No. f i s h  caught /ang le r  
hour f i s h e d  1 1.85 1.35 0.89 0.98 1.29 0.98 
2 1.U 0.48 1.77 0.22 0.96 2.18 
3 1.03 0.66 1.86 0.60 1 - 0 0  1.20 
4 2.95 2.30 1.19 1.55 1.70 1.60 
5 2.40 0.88 2.30 1.07 0.47 1.00 
6 4.04 1.54 1.11 1.64 1.05 0.59 
Average 2.61 1.29 1.44 1.21 1.21 1.25 
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,---------- -- - . - - - --- -- - - - --------- ---- 
I ' !  
LENGTH HISTOGRAH FOR BOClCCIO I S E B I S T E S  P A U C I S P I N I S )  
-1 OURINC APRIL 1977. 
-. 
k- - - - -- - THE 7 AXES = FREPUENCYINUMBER OF F I S H )  -_ - - -,-- -_ ----- "I 
I /  MULTIPL ICAT ION FACTOR 2.0 
.I ,,-,-,,,-,--,-,,,,-,,,-,,,,-~-,-------------~------------------------------------r-------r------------------~~~ 
* s o *  - -  -- - - - -- - -- - . - - - - - - - - - - - - - - - -- - - - -- - *=a  ---- - 
' 49, *49 
*48 ' 48t 
47* - - -- - - - - - - - --  -- -  - -- - --- --- -- -- *47  -----_:. 
46* * 46 
45* *45 
4b4 - - - - .  - - - - + -- -- * 4 b  -, 
43 * *43 
t42 . - 42* 
.41* .._- ---- -.--- - - -. ------Up- *41 
40, + +LO I 
' 39+ t39 
,3s+ - .- -- . - -- - - - - ---------------- 438 -- 
*37 4' 
' 37, 
36, • 36 
' 35, - -  - ---- --- -- - -- --- --------. --- '35 
34 * ,+ *34 
. 33* ... *33 
32* - --- - .- - - - -- - a - ? - *+* -- - -  - - - - - -----_-A -- -- *32 
* 31* a e*, t31 
30, • .c+ * 30 I 
a 29* - -  - 
- - - - - 
*I*** 
- - ---- -------- - *29 - - .- 
' ZO* 4.+**+ *28 
274 *I.CIIC *27 
Zb* - -,_ - - - -- - - - - - - - .-- - -- -- --- - -- **6 .____-* + *****I 
25, +*.*VVC* *25 
' 24t + + + ~ * * c c  * 24 . 
* + * * C + * C  
, I  
' ZJ*  
-- -- - - - - - 
- , -  - -. - - - - - . - - - - ----- - +23 ---- . *J 
22, ..***?*. 22 I 
21 +***?C+* *2i 
20 * . - - - . . .  .- . *C?+*C** -- -- - - ----------A -- - ----- - -- - -- - -- -- *20 .----" 
19, +*c*c*+* t19 
******++ ti8 fi 18* 
..**+.** 
' t7* ---- - --- - -- - - -- -- *IT- 
16, +CII**CI ti6 
* IS* .**r++rct * 15 




. 1st * 13 
' 12+ *.+***?**.*** 412 
' il* --  -- ---- -- - ***?+***+*?** 
- .  . --- ---- *ti _- 
l o *  . + * * * * * C * * * C *  . *10 
- 9, ****+*+***+**I* + 9 
" e *  
- .- - - . - 
+****t**C***C** 
-. -- - - - - - -- -- - - -- - - -- 
. ~.*****C**+****** + 8 J: * T *  * 7 
' 6* **c+z**+*L++I++++ 6 
C .  ..***********+***** 
'-5, - - -  - - -  - .- - ---- -- - - -- - - -- -- - - -- - -- - - - -- -  - -- - - - + 5 _.---: 
' 4+ .** * * * * C * * * + ~ ~ * * C * C * * + C C  I 
3, 4-• +~?c**I*+**+**~++LL+** t 3 
2 . - - . C * * * * * C . * * * * * * * ~ * * * ~ * * C * ~ * * * *  
- 2 - - -  
1 + 1.. * * + . * * . . * . + * . * * * + * * * * * . * * * . . C .  4, . 1 
- - ~ ~ ~ - ~ - - - ~ ~ - - ~ - - ~ - ~ - - - - ~ - - - - ~ - - - ~ ~ - - - - ~ - - - - ~ - - - - ~ ~ - - - ~ ~ ~ ~ - ~ ~ - - - ~ ~ - - - ~ - - - - ~ - - - - ~ - - - - ~ - - - - ~ - - - - ~ - - - - ~ - - - - ~ - - - - ~ - ~ - ~  
* ,- - 1 5 -  . 10 15 - 2 0  25 30 35 40 45 _ _  50 55. - 6 0  _-_- 65 --7O_--1~-d_0--~~5--_5~o-95-~1-0~-_i~-~~_O_-i~-~Z~- - 
Y THE X-AXIS = LENGlH  (CENTIHETERSI  
TOTAL NO. = 822 BEAN = 46.582- s ~ A N o A R o  oEvlAtloN-? 6m438 - - _-- _- - -_-  
L - FIGURE 1. Length frequencies of bocaccio for April 1977. 

-- - .- . - - - - - - - - -  - - - - - - - - -. - -- -- - --- . 
I 
LENGTH HISTOGRAM FOR BOCdCCIO lSEBASTES P A U C I S P I N I S )  
DURING JUNE 1 9 7 7 .  
THE V AXES = FREQUENCY (NUMBER OF F I S H )  - . .  - - -  
M U L T I P L I C A T I O N  FICTOR * 1.0 
5 0 4  -. - . - - - - . - - -.  - -- -- - - - - - --- - - - - ? 5 "  
' 4 9 4  449 
4 8 4  4 4 8  i ,  , i 
THE X-AXIS = LENGTH ( C E N T I ~ E ~ E R S I  . - 
I 
. - - - - - - - .- - TOTAL NO* = 7 6  _ _ MEAN _t -51). 0 39 -ST_ANOAR[) D E V I A T I O N - ~ - 9 ~ 0 2 ~  - 
.--.. FIGURE 3.  Length f requencies  of bocaccio f o r  June 1977.  ., 
LENGTH HISTOGRAM FOR P A C I F I C  MACKEREL tSCOMBER JAPONXCUS) 
"I DURING APRIL  1 - 1 9 7 7 .  
THE V AXES = FREQUENCVfNUMRER OF F I S H )  I 7 
' !  --- -M U L T I P L I C A T I O N  FACTOR = 1.0 
1' - - -~-~-------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -~-L------L-------LL~~~-~--~-------- - - - - - - - - -IIIII~~-U 
Y THE X-AXIS : LENGTH ICENTIMETERS)  
-- - - -  - . - - -  TOTAL NO. 1 0 0  - MEAN =.37.(110_-_- ST-ANDAUo- o!?!IATIoN--*-- 2~!!5?2.- 
- FIGURE 4.  Length frequencies of Pacif ic  mackerel f o r  Apri l  1977.% 
I LENGTH HISTOGRAM FOR P I C I F I C  MACKEREL (SCOMBER JAPONICUS) 
rl DURING MAY 1977. 
I A- ,,-.. ^. - . -. - -. - . -. THE-Y AXES = FREQUENCYtNUHBER CF F I S H )  --- 
NULTIPLICATION FACTOR = 3.0 I 
THE X-AXIS LENGTH (CENTIMETERS) 
- TOTAL NO. = s i o  . _ HEAN _38.806-. - _ sr A N ~ A R ~  PE_VIA_TION -5- 1 ~ 6 ~  
. . FIGURE 5 .  Length frequencies of Pac i f i c  mackerel for May 1977.,.. 


LENGTH HISTOGRAM FOR BARRE0 SAND BASS (PARALABRAX NEBULIFER)  
'7 
' -1 
DURING n h r  1 9 7 7 .  r ‘  
' - 
THE Y AYES = FREQUENCYtNUMBER CF-FISH! .-- - 6 
MULTIPL ICAT ION FACTOR x i . 0  . 
, - - - - - , , , , - - - , - - - - n - - - - - - - - - - - - - - - - - - r - - - - - - - - - - - - - - - - - r - - - - ~ ~ - - - ~ - - ~ - ~ ~ o ~ ~ ~ ~ ~ a ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ v - w ~ w ~ ~ - ~ ~ ~ ~ ~ ~ - ? - ~ ~  
-i:
-I 
Y THE X-AXIS a LENGTH (CENTIHETERSI  
-. . 
MEAN * 39.913 - _  - TOTAL NO. = 169 ~ T A N O A R O  O E v r A r r o N  -% - _r_,s_s= 
- 
FIGUKE 8. Length frequencies of barred sand bass for May 1977.  .. 
I C C N G l H  MISTOGRAN FOR OARREQ SAY4 QASS (PARALABRIM NEBULIFERJ 
17 
i '1 
DURING JUNE 1977. 5 
I - -- - - - - - -.- - -- 
THE_-Y-.AxES = FREQUENCY [NUHeER OF-FISH) 
-- 
r;, 
MULTIPLICATION FACTOR a 2.0 i '  
- - L 1 *  
-. . THE X-AXIS m LEN6TH (CENTIUETERS) ; 
1, 
- - TOTAL NO. = 652 HEAN * 37.245-- -  -.. STINOARD-OEV1TIOW 5 -5._Z_S7_ -- 
FIGURE 9 .  Length frequencies  of ba r r ed  sand bas s  f o r  June 1977. 
I LENGTH HISTOGRAH FOR KELP BASS (PARALABRAX CLATHRATUSI 
. I  DURING APRIL 1977.  i? 
1'. 
i - - -  -- THE Y AXES = FREQUENCYINUMBER CF F I S H )  - - -  . - . - - ---. - HULTIPLICATION FACTOR + 1.0 I 
8 . . - -  -- -- - C C  - ------------ ------- 8 -- 
a, 7 4  4 l + 7 
,? f i b  4 ~  4 6 1% 
711 w THE X-AXIS LENGTH tCENTIMETERS) 
4 A 
- - - - - . - A T O T A L  NO. -- 5 7  n u n  • 32.895 sTANoARo_!?E-YA~P!! r - - 6436  
FIGURE 10. Length frequencies of kelp bass for April 1977. 
LENGTH HISTOGRAH FOR KELP B A S S  ~ P L R A L A B R A X  CLLTHRATUS) 
DURING HAY 1977. 
THE r LXES = FREPUENCY(NUH8EA OF F I S H )  - .  __. - -- 
HULTIPLICLTIOM FACTOR = 2.0 
1 k5* * 4 5  ! - 
' 44* .. - - _  - .- + -- -- - ---- ---- - ----- *4h- 
434 443 
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** 
.*41* -- 44 1 
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LENGTH HISTOGRAH FOR P I C I F I C  BONITO (SAROA CH I L X E N S I S I  I 
' 7 OURING MAY 1 9 7 7 0  c'. 
i . -  - -- - THE I AXES f FREQUENCVtNUNBER OF F I S H )  _--. - - -  .. - - - - - - - - - -- - - - - - - - - k; 
H U L T I P L I C A T I O N  FACTOR 0 2.0 I 
. -------------------------------------------------------------.-------------------.---**-.*----------------------- 
I .  - 
5 0 4  -- - .- - .  . - ---- - ---- - - 4 5 0  - 
' 4 9 4  * 4 9  
" 4 8 4  4 4 8  I ' 
4  -- - -- .. - - - _- _ - - ------- +4 7 - ---- a >  
4 6 4  ebb  
4 5 4  4 4 5  
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1 --------p -- - -- --- 4  v-- 
4 4  1 
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* 3 8 4  - - - - .  - - - - - .- ' - -- - - -- -- 4 3  8  - - - 1 -  
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3 6 4  + 3 5  I- 
' _ 3 5 *  --- ---- - - - -  - ,,. , ---- ----- 4 3 5  1. 
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' 3 2 4  _ -  - -  - - - - - - - - - - 
!. 
--- 
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- 3 1 4  ** 4 s  1 
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' 2 7 4  c++ 4 2 7  
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234  _-- * I ?  P. -- + 2 3  _ 
' 2 2 t  C*. 4 2 2  
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a Z 1 t  
2 8 4  - -  _ _ _  _- _ _  . -.- - _  ----- - -- * 2 0  -L-' 
y 1 9 t  4.- + I 9  
* 1 8 +  e.4 4 1 8  
1 7 +  - . ._.-----~-- .  4 4 4 8  -- --- 4 1 7  - 
1 6 *  .V*C 4 1 b  e 
r 15 ,  V C V C *  4 1 5  
r 1 4 4  -- . - - - - - - -- ----- -- *I(( - . _ - -  * * 4 * *  
r 1 s t  + * I .?  4 1 3  
' 124  +**,* + 1 2  
' 114  - -_  - a -. - -- - - - - - - - - - - - -- - - - ----- 4 1 1  _ - 4 4 z + r  
' 1 0 4  444+?*  4 1 0  I 
9 4  *4.4*+ +  9 
' 8 4  - - - _  . - - 4 C . * * C  - - --+- , --- - --- --- - 4  8-- 
* 7 4  * 4 * 4 I 4  • 7 
" 6+  .*. *I+ t 6 
'- 5 4  - --- - - - - - 4.**L*C --------- ----- - - - + 5  -------.4 
' 4 4  ++*,+*+ 4 I 
" 3 4  *+*.*.** t 3 
2 4  _ - _  - - - . - - - -- + I * * . + + t  _ -_ 4  2 -  
*- 1 4  ?*4T?+C+? + I 
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-.I_ 1 5 -  10 1 5  20  - 2 5  3 0  3 5 - _ 4 0 _ . _ 4 5  _ 5 0 _ - - 5 5 - _ 6 0  _ 6 5 _ - - 1 0 _ - - l ~ - _ b O  85 90 9L~_OLt_OL_l iP__t!?- -1?_-  
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Y THE X-AXIS x LENGTH fCENTlHETERSl  
-. " 
- - _  - TOTAL NO. = - 3 1 0  MEAN = b5.568 .- ST A N D W  OEVIA ILOH_*  __-_i:61? 1. 
FIGURE 14. Length frequencies of Pac i f i c  bonito for May 1977. 
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LENGTH HISTOGRAn FOR CALIFORNIA BARRACUOA (SPHYRAENA ARCENTEA) 
' : i  OURING APRIL 1977. . - 
THE Y AXES FREQUENCY (NUHRER OF F I S H )  - - -  1;  
L +  - - -- - -- - - - --- 
I H U L T I P L I C A T I O N  FACTOR = 1-0 
----------------------------------------------------------------------*----------*-------------------------------- 
' 50* -- - - . .  . - -  - - - - -  - .--- ,-- - *50 - -I 
' 49, *49 5 
' 48* + b b  
a 47* - - _  - - - *47 --I 
46* *46 
1 45t *45 
* -__  . .-. - - _ -- _- - - . - -- - -- *44 _ _ _ - -  
43* *43 
*42 42, 
_'+I* - - _-- *bl 
I 40t t40 
3 9 ,  *39 ! 
' 3.3, - .__ - - - - . - - - -- -. - -- - -- - - - - -  *38 1 
37+ t37 
36t * 36 
3 5 ,  - - - - - - - - - - -- - - - - - t 35 
34 *31 
*33 ' 33* 
*32 32* .-- - - -- -- - 
31, t 3 1  
30t *30 . 
' 29* _- - ---. _ - - --- - *29 - -- ----. 
28, tZ8 
27t t27 
26+ -- - -- - +- -- -- -.- ---------- -- ------ *26 _ I 
25* tZ5 N 
t4* t21 N 
23, 1 
-- - - - -- - - -- - - - - - -  -- -- - - - ------ ---- . -- *23 ----- 
22, *Zt 
2 1  t21 
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I---f----I---I----I---I----I----I----I---I----I----I----I----I----f----f----I----f----:----f----f---I----I----I --- 
* 1 5 10 1 5  20 25 30 35 40 45 5 0  _ _  55 _ 60- _ _ 6 5 _  -70- 75 - 80-05_--9_0 _ - 9 5 _ f l O -  105-_110_--115-~20 --- 
THE X-AXIS =I LENGTH 4CENTIHETERSI 
TOTAL NO. = 1 1 5 - _  _ M A N  69.574 _STANDARD OEVIATION- 5.-6 15 ---+ -.--A 
- -  FIGURE 16. Length frequencies  of C a l i f o r n i a  barracuda f o r  Apr i l .1977.  
LENGTH HISTOtRAli FOR CALIFORNIA BARRACUOA (SPHIRAENA ARGENTEL) 
3 OURING nttr $977- ,7 - 
. - - . - - -- - -- - - THE Y AXES a FREQUENCY(NUWER OF FISH)-- .. _- _ - -  I 'I 
NULTIPLICATIOR FACTOR - 1.0 I _  
C .. . *I1 ll* - --- - - --.--- 
' l o *  . C .  , lo 
6 THE X-AXIS a LENGTH tCENTInETERS1 
- TOTAL-NO. = - 103- MEAN = 66 .670  _ _STANDARO OEVIATlON 2 -  q2501 
1 
- -FIGURE 17. Length frequencies of California barracuda for May L9,77. 
LENGTH HISTOGRAM F O R  CALIFORNIA BARRACUDA (SPHYPAENA ARCENTEA) 
DURING JUNE 1 9 7 7 .  
THE Y AXES = FREQUENCY(NUHBER CF F I S H )  _ _ _ -  
H U L T I P L I C A T I O N  FACTOR 1.0 
kit 4 4 5  
THE X-AXIS LENGTH (CENTIHETFRS)  
TOTAL NO. = 1 2 7  - MEAN = 7 0 . 3 7 8  STANDARO OEVTATIOL a 1 0 . 1 5 7  - . - -- - - - - - . .-  - - - 
FIGURE 18. Length f requencies  of C a l i f o r n i a  barracuda f o r  June 1977. 
